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SECOND ANNUAL REPORT OF THE DIRECTOR, FOR 1890. 

SUBMITTED TO THE TRUSTEES JAN. 14, 1891. 

To the Board of Trustees of the Missouri Botanical Garden: 

In accordance with the rules and regulations of the Board, 
I respectfully submit the following report on the condi- 
tion and prospects of the Botanical Garden, and of the 
School of Botany therewith connected. 

THE BOTANICAL GARDEN. 

By resolution of the Board of Trustees, the Director of 
the Garden is instructed : — 

1. To continue or even augment the present ornamental features of the 
Garden. 

2. To add to Its botanical usefulness and interest by the introduction, 
as opportunity offers, of plants representative of the American flora, so 
that, other things being equal, these shall ultimately be largely repre- 
sented and may even preponderate outside of the greenhouses, giving 
then, in the Garden, an epitome of the leading characteristics of our 
native flora. 

3. To carry into execution, as rapidly as possible, a system of cor- 
rectly naming and labeling all plants in the Garden, with the exception 
of such as may be used in ribbon gardening or for other exclusively 
ornamental purposes. 

4. To provide fire-proof quarters for the invaluable herbarium of the 
late Dr. George Engelmann, and to immediately mount it in the proper 
manner, so as to insure its preservation and availability for scientific use. 
Also, to provide for and add to the general herbarium (based on that 
of Bernhardi) now at the Garden, with the special object of ultimately 
making it complete in good representatives of American plants. 

5. To arrange, bind, and index the books and pamphlets at the Garden. 
Also, to provide more ample but equally safe accommodations for the 
library, to bring it up to date as rapidly as possible, to enter subscrip- 
tions for periodical publications, and to keep it abreast of the times, 
and in the most useful form, by the purchase of important publications 
as they shall appear, and by the proper indexing of periodicals and pam- 
phlets. 

6. To secure a botanical museum, containing material needed for 
study or calculated to advance general or special knowledge of botany. 

7. To direct the main energy of research for the present toward assist- 
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ing in the completion of a systematic account of the flowering plants of 
North America, by the publication of monographs of different Orders and 
Genera, illustrated when this may seem desirable ; and to specially cul- 
tivate representatives of such groups for purposes of study. 

8. To gradually acquire and utilize facilities for research in vegetable 
histology and physiology, the diseases and injuries of plants, and other 
branches of botany and horticulture, as special reason for developing 
one or the other may appear. 

9. To make the facilities of the Garden useful in botanical and horti- 
cultural instruction, as they increase and opportunity for such work 
appears: meantime, in all feasible ways, to attract to the School of 
Botany students of promise, and to provide for their instruction and the 
best use of their time as investigators. 

10. To take steps looking to the early appointment of six < garden 
pupils,' — youths with at least an elementary English education, who 
shall be regarded as apprentices in the Garden, working under the direc- 
tion of the head gardener and foremen, and shall hold scholarships 
yielding $300.00 per year each, together with free lodging near or in the 
Garden, ami free tuition in the School of Botany; and who, after having 
worked for six or more years (as shall ultimately prove best) in the 
different departments of the Garden, and proved proficient in its practical 
work, may be admitted to examination for a certificate of proficiency in 
the theory and practice of gardening. 

11. To have in mind, in appointing associates for the Director, their 
special aptitude in some one of the branches indicated above, so that 
with each appointment the efficiency of the institution for instruction 
and original work may be broadened and increased. 

During the past year, efforts have been made to advance 
he establishment in all of the directions indicated; but 
particular attention has been given to steps calculated to 
make the Garden attractive and instructive to visitors, and 
to make possible the performance there of substantial and 
useful botanical work. 

The following rules, essentially the same as those in force 
during the life-time of Mr. Shaw, are posted at the gate, 
and, as a general thing, are cheerfully complied with: — 

The Garden is open to the public free of charge daily (holidays ex- 
cepted) from 8 a. m. until half an hour after sunset. It is closed on 
Sunday, excepting the first Sunday each in June and September, when 
it is open from 2 p. m. until sunset. 

The ofilces, herbarium, library, and private greenhouses, are open only 
to authorized students, or persons having business with the Director or 
Head Gardener. 
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Lunches, baskets, satchels, and parcels of every description, must be 
left outside. If small, they may be cared for by the Gate-keeper, who 
will make no charge for her services. 

Visitors are particularly requested not to handle specimens, nor to 
pick flowers, fruit, or leaves, or in any way mutilate or deface any plants 
or other property in or about the grounds. 

Intoxicated or disorderly persons will be refused admittance. 

Smoking is not allowed. 

Any infringement of these regulations, or any discourtesy on the part 
of employees of the garden, should be at once reported to the Director. 

In addition to removing the fee formerly charged at 
the gate for the care of parcels, a competent person has 
been engaged to indicate hitching places for carriages 
not in the care of drivers, and to exercise a general super- 
vision about the gate, without charging visitors for such 
assistance. This step has entirely removed a cause of 
frequent complaint when fees were permitted. All em- 
ployees of the Garden are forbidden to ask fees for any 
service rendered visitors, and are instructed to refuse gra- 
tuities if these are offered. In October, while many 
strangers are in the city, attracted by the St. Louis Fair, 
many more people visit the Garden than at other times. 
It has for years proved impracticable at this season to pre- 
vent men and boys from congregating about the gate and 
offering their services to visitors who wish their carriages 
watched while they are in the Garden. Such persons can 
not well be prevented from receiving or even asking com- 
pensation for their services ; but the police have co-operated 
with me in protecting visitors from annoyance by them. 

So far as can be ascertained without the employment of 
automatic registers at the gate, the number of visitors to 
the Garden during 1890 has been about equal to that in 
past years. On the two Sundays when the grounds were 
open to the public, they were thronged by an unusually 
large number of people. In June, particularly, they were 
crowded during the entire afternoon, a moderate estimate 
placing the number of visitors at 20,000. In September, 
owing to frequent and heavy showers, the number was 
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much- smaller, being estimated at about 3,000 persons. On 
both of these occasions the class of visitors was quite different 
from that seen on working days, owing to the fact that many 
people are unable to visit the Garden except on these Sun- 
days ; but very few persons of questionable appearance were 
noticed, the visitors were quiet and orderly, and practically 
no disposition to violate the rules was noticed. 

As I predicted in my last report, much work has proved 
necessary in placing the Garden in suitable repair. This 
has been very largely a work of reconstruction, nearly 
all of the woodwork which needed repairing being almost 
totally decayed except for a surface film protected by paint, 
so that on attempting to replace any portion that had given 
way it was found necessary to tear down the abutting parts, 
their removal in turn necessitating that of still others. 
Even the softer brick and the limestone prove to be in 
much the same condition, and in many places the mortar or 
cement in which they were laid has become completely dis- 
integrated. Consequently, the hope that I expressed a 
year since that the Garden might soon be in a fair state of 
repair is as yet far from realized, although this work has 
been carried forward, with as great rapidity as the finances 
of the Board permitted, and I am informed that more work 
of this character has been done during the past year than 
for at least ten years preceding. 

Without going into the. minutiae of these repairs, I men- 
tion among the more important of the steps taken, the fol- 
lowing: — 

The limestone coping over the Gate House has for some 
years been badly cracked in many places, and the action of 
dampness and frost has so far opened the crevices and 
joints that early in the season it was considered unsafe to 
allow the stone to remain longer 1 in this fragmentary con- 
dition, owing to the probability that large overhanging 
pieces might at any moment fall, endangering the life of 
persons passing through the gateway, — one such piece hav- 
ing, in fact, fallen several years since. On examination it 
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appeared that the lintels and even the supporting columns 
were almost as badly disintegrated and broken, although 
supported by their mutual position in such a manner that 
they were safe as long as their equilibrium was undisturbed. 
The removal of the coping for reconstruction was almost 
certain to destroy this, in that event necessitating the prac- 
tical rebuilding of the entire gateway; consequently, the 
coping was not removed, but was firmly bound with straps 
of wrought iron, and the whole was closely encased in a 
metallic sheath, the fissures in the remaining stonework 
then being suitably filled and the entire surface painted to 
give uniformity of appearance and prevent further decay. 
The gateway has been further improved by laying granitoid 
within the passage-way in place of the original rough stone 
pavement; and the ladies' waiting room has been renovated 
and made as convenient and sanitary as was possible in the 
absence of a sewerage system. 

The gravel walks of the Garden, which, owing to the 
thin layer of rock used in their construction and the un- 
drained character of the soil, have always become soft and 
almost impassable in winter, are being remade with a better 
macadam foundation and suitable underdrainage, the un- 
sightly and inconvenient gutters which cross them at inter- 
vals to carry off surface water being rendered less necessary 
by more frequent communication with the drains. Some 
1,700 lineal feet of walk have been thus made during the 
past year, the grades being modified in places where this 
was necessary. Very much of this work, however, still re- 
mains to be done ; and it will require some time to so com- 
pact the newly made walks by rolling as to make them, — 
what properly made and cared for gravel walks are, — a 
most agreeable surface to walk on, as well as the only walks 
appropriate to a garden. 

The limits between walks and the adjoining turf or flower- 
borders throughout the Garden are marked by lines of 
sunken brick. So badly have these suffered from frost and 
the wear of many years, that they had become very un- 
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sightly, in many places the bricks being in fragments and 
nearly out of the ground. During the summer this edging 
has been replaced with the best quality of pressed brick, to 
the extent of some 18,500 lineal feet, — something over three 
miles. About 10,000 square feet of sod has been removed 
along these walks and elsewhere, and relaid after grading 
the ground. 

Including the drains under walks that have been remade, 
and a subterranean drain in place of the open brick trench 
which formerly surrounded the parterre, some 4,200 run- 
ning feet of drain has been laid. 1,550 feet of this is in a 
portion of the Fruticetum, preparatory to a partially com- 
pleted double-spading of the ground as a means of fitting it 
for experimental planting. Some of the old stone and brick 
sewers have also been opened, and the earth with which 
they have for years been obstructed has been removed. 
But this merely forms a beginning to what must be done in 
this direction; for many parts of the Garden are still un- 
drained, little of the soil is sufficiently drained, and it is so 
long since some of the old drains have been examined that 
the oldest employees cannot tell where over half of them 
begin nor what their course is, and the channels in many 
cases are entirely obliterated. 

The main greenhouse, facing the parterre, proves sadly 
in need of repairs. During the summer a pit was sunken 
in the central portion, to allow a fine palm to be lowered, 
as it was crowded against the glass of the roof. The east 
wing of this house, so badly decayed as not to admit of 
other treatment, was removed to the foundation on three 
sides and durably rebuilt. It will also soon be necessary 
to rebuild the west wing of the same house. The small 
plant house in the northeast corner of the vegetable garden 
(interesting as being the oldest greenhouse on the grounds, 
having been built by Mr. Shaw when the Garden was 
limited to the area immediately in the rear of the residence, 
but which has for years been unsuited to actual use) has 
also been reroofed and provided with suitable staging, for 
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use in vegetable gardening aud experimental work, the ex- 
terior being left essentially unchanged. This renovation 
of the plant houses must be continued during the coming 
year. As such work is done, the wooden supports for 
plants are being gradually replaced by iron and slate, as 
far as practicable. 

So badly decayed is the cement in which the massive 
wall about a portion of the grounds is laid, that in many 
places the structure stands almost entirely because of the 
direct contact of the rough stones one with another, and 
sparrows have for several years nested in the interior of 
some parts of the wall. It was obviously necessary to take 
steps at the earliest possible moment to stop further 
weathering and thus prevent the dislocation and falling 
of stones and the consequent destruction of the wall. 
Some 1,300 lineal feet of the wall has, therefore, been 
thoroughly cleaned so far as the surface joints are con- 
cerned, and both sides have been well pointed with mortar 
tempered with the best Portland cement. In addition to 
this, the coping of the remainder of the main wall, — some 
1,900 running feet, — has been similarly repointed. 

The remaining surface of this wall, as well as the one 
which separates the Garden proper from the Arboretum, 
will ultimately require similar treatment; but these parts 
are in no immediate danger. In connection with this, it 
may be said that about 2,500 feet of plank fence has been 
entirely rebuilt, 4,000 feet of similar fence repaired, 200 
feet of close board fence built, 115 feet of paneled wire 
fence set, 650 feet of picket fence repaired, and 1,840 feet 
of picket fence entirely rebuilt. 

There are obvious reasons why parts of the grounds on 
which fruits are grown, or which are devoted to experi- 
ments, cannot be opened to the general public. The 
Fruticetum is of this nature, and, except during a brief sea- 
son each year, was kept closed by Mr. Shaw. This inclos- 
ure, and the vegetable garden and private grounds at 
the rear of the residence, from being so closed have come 

2 
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in time to receive very little attention, so that much recon- 
structive work must be done to put them in proper condi- 
tion for even casual inspection. Reference has already been 
made to draining and subsoiling about one-fourth of the 
Fruticetum, which will be planted as a nursery. It is 
proposed in due time to improve the remainder of this tract, 
and the vegetable garden, in the same manner, and with 
this work will come a gradual renovation of the neglected 
walks, fences and trellises, so that those parts of the Garden 
which are closed to the public will be as neatly cared for 
ultimately as those that are open ; but this is obviously of 
less immediate importance than bringing the latter into 
proper condition. 

While it is open to the public, the Arboretum likewise 
has received in the past less care than the Garden proper, 
and, as it is entirely undrained and much too closely planted, 
it has for some years been rendered unsightly by the ac- 
cumulation of dead and dying trees and branches which have 
increased more rapidly than they could be removed. Dur- 
ing the last winter men were constantly employed in the 
removal of this dead wood, and this work has been continued 
the present season, so that it is now nearly completed. 
The planting of this inclosure, as I have stated, is altogether 
too crowded for the good of the trees, and, being in straight 
rows, renders the production of good landscape effects diffi- 
cult. But as time goes on, a proper system of drainage 
will render many of the trees more thrifty ; and by the re- 
moval of trees at suitable points the others will be given a 
better opportunity for development, and the landscape 
effect considerably improved. It is not proposed, however, 
nor was it ever Mr. Shaw's intention, to give the Arboretum 
the polished appearance of an English garden ; and a con- 
siderable amount of wildness and seeming neglect will 
probably always be maintained here, as refreshing to visi- 
tors who have walked through the Garden and wish to get 
into the woods, and as a means of preserving in their natural 
surroundings some few of the wild flowers of the region. 
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Here, as elsewhere, repairs necessitate in the main recon^ 
struetion, and I have been obliged to rebuild the bridges 
over the little brook that runs through the place. Suitable 
toilet arrangements, in the absence of any system of sewer- 
age, are next to impossible ; but by erecting in the Arbore- 
tum two of the iron structures designed by the J. L. Mott 
Iron Works for park use, in place of the more dilapidated 
of the frame structures formerly located there, and equip- 
ping them as earth closets, the grounds have been made 
rather less repugnant and far more sanitary and convenient 
in this respect. For many years a compost pile has been 
maintained in the Arboretum, because of the convenience of 
this location to the plant houses and Garden. Provision for 
this necessary adjunct of a garden has now been made at 
the stable, so that it will soon be removed to a less con- 
spicuous place. 

The unusual drought of this year showed the necessity of 
a step considered by the Board a year since, — that of pro- 
viding the Garden with a supply of city water. No action 
was taken at that time because it was found on inquiry that 
the Garden had suffered but once in the last twenty-five 
years from a deficient water supply. But so serious was 
the damage done by the exceptional drought this year, and 
so pressing the necessity for a surer and safer supply of 
drinking water, that action could no longer be delayed. 
The institution was therefore connected with the city 
main on Magnolia avenue by laying some 2,000 feet of 6- 
inch pipe on Tower Grove avenue, and carrying two 3-inch 
mains into the Garden, these measuring about 650 feet, and 
serving merely to carry water to a few points from which it 
can be distributed by hose, a more thorough system of 
carrying it through the grounds in pipes remaining for 
future adoption. 

Two wells, notoriously unsanitary, have been closed 
during the year, one of them being filled to the surface. 
Analyses were made of the water of six other wells from 
ivhich the public have been accustomed to drink, and show 
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that, although unusually hard and somewhat suspiciously 
high in the amount of albuminoids and chlorides contained, 
the water from these wells is apparently safe so far as 
present sewage or surface contamination is concerned. 
But it was shown that from the backing up of water in the 
sewer during heavy rains, the cistern that has furnished 
water for the Director's residence is entirely unfit for use. 
The wells which have been pronounced safe, will, as in the 
past, be kept open, since they afford much cooler water 
during the summer than is obtainable from the city water 
supply; but early in the coming season it is proposed to 
place a small drinking fountain on the main near the gate- 
house, for the convenience of persons who wish to obtain 
water on leaving the Garden. 

Imperfect drainage, and the close proximity of cesspools 
and vaults, have made it necessary during the year to 
granitoid the cellars of the gate house, the farm house, and 
the dwelling of the Head Gardener. Each of these build- 
ings has also received other repairs, so that all have been 
rendered much more comfortable and healthful. Early in 
the season the attention of the Board was drawn to the 
obviously unsanitary condition of the late residence of Mr, 
Shaw, now assigned to the Director of the Garden in 
accordance with Mr. Shaw's wishes. It is known that for 
many years inmates of the house have been subject to 
fevers, and an examination of the premises by several 
physicians showed that the entire surroundings were so un- 
sanitary that nothing but radical measures could make the 
building at all safe. It was, therefore, decided to carry 
city water to the house, lay a new sewer and cut off all 
connection with the old one, — a loosely laid stone drain 
clogged by the filth of many years, — and remove and re- 
build the east wing of the house, which was especially un- 
safe, and at the same time not in keeping with the remainder 
of the building. This work of renovation has apparently 
been thoroughly done, and is now substantially completed. 
The unsightly ice house east of the dwelling was removed 
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at the same time, and this part of the lawn will be properly- 
graded and sodded as soon as the new soil has had time to 
become well settled. 

While this work was under way, a steam outfit was 
placed under one end of the small greenhouse in the vege- 
table garden, already referred to, from which pipes were 
laid for the purpose of heating the residence and museum, 
thus relieving both buildings from much dirt, and material- 
ly lessening danger from fire, — a matter of particular im- 
portance so long as the library and herbarium are located 
in the latter building. The location of the boilers is also 
such that when a new building shall be provided for the 
herbarium and library, it can probably be conveniently 
and economically heated from the same point by en- 
larging the pit and setting an additional boiler, thus 
confining all dirt and danger from fire to a single isolated 
point. 

The southern location and consequent warm average 
temperature of St. Louis are in many respects favorable 
to horticultural pursuits. But the frequent extreme cold 
of a portion of the winter and the dry air and occasionally 
severe drought of summer, as well as the peculiarly heavy 
nature of the soil where the Garden is located, render the 
task of making it a representative garden unusually diffi- 
cult. Trees which thrive in England, and even so far north 
as Denmark, are occasionally destroyed by a single severe 
winter here. This is notably true of the Sequoias and 
other Calif ornian evergreens. Even the Magnolia, which en- 
dures the coast climate as far north as Philadelphia, can be 
grown in the Garden only as a shrub, bent down and cov- 
ered during the winter ; and Paulownia, which apparently 
does as well in Brooklyn as the Catalpa, is usually killed 
back during the winter in St. Louis, so as rarely to flower. 
After some forty years of existence, the Garden is still 
weak in native herbaceous plants. It need, therefore, excite 
little surprise that few permanent additions have been made 
to the grounds during the past year. Before this can be 



24 MISSOURI BOTANICAL GARDEN. 

done, thorough drainage and other preparation of the soil is 
necessary. Such work, however, is being done gradually, 
and plans are now under consideration as a result of which 
some progress in this direction may be hoped for within a 
short time; meantime, the variety of plants cultivated 
in the open air is being somewhat increased. Various 
additions have been made to the greenhouse collec- 
tions, — among other things a considerable number of 
Cacti having been added to the already fair number in 
cultivation. 

Some difficulty has been encountered in procuring suita- 
ble labels for the trees and other plants, but names have 
been temporarily affixed to many which were before with- 
out names, and experiments are being made, as a result of 
which it is hoped that within a comparatively short time no 
plant on the grounds will be without a legible and durable 
label indicating its name and habitat. 

Work on the Engelmann herbarium has progressed so 
far that this collection is now essentially mounted in the 
usual manner, and it is probable that by early summer the 
work will have been completed and all of the specimens 
properly arranged in suitable hard wood cases that have 
been placed in the museum, awaiting the provision of a 
separate fire-proof building for the herbarium and library. 
Except for the cases and other furniture which it contains^ 
the building in which the specimens are thus temporarily 
placed is a fire-proof structure. As has been indicated in 
the Garden volume for 1890 (pp. 87-90), a very consider- 
able addition has been made to the general herbarium by 
donations from the School of Botany; and numerous 
specimens have been received from the Secretary of Agri- 
culture, Mrs. Katherine Brandegee, Dr. D. V. Deane, 
Professor John Macoun, Mr. T. V. Munson, and other 
correspondents, to whom the thanks of the institution are 
cordially tendered. Between 2,000 and 3,000 additional 
specimens have been acquired by purchase, and for the 
most part have been mounted as received. Work has also 
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been begun on the Bernhardi herbarium,* which will be 
mounted in the same manner as the other collections already 
referred to. 

The library has received constant additions during the 
year, some $6,000.00 having been expended for the pur- 
chase of books, while numerous correspondents have made 
donations, — mainly of pamphlets. Among the donors 
should be mentioned especially the officers of several Gov- 
ernment Bureaus and of many of the Agricultural Experi- 
ment Stations, whose publications are regularly received. 
As the publications from the Garden come to possess more 
botanical and horticultural value, they will doubtless prove 
the means of increasing the library considerably by way of 
exchange. Thus far, little attention has been paid to the 
purchase of recent works, the available funds having been 
mainly used in securing the rarer old books, and complete 
sets of necessary serials. About $400.00 additional has been 
expended for subscriptions to current periodicals. 

Until a new building is erected for the reception of the 
library and herbarium, and for office purposes, no attempt 
can be made to form a museum, and the specimens collect- 
ed by Mr. Shaw for this purpose have suffered to such an 
extent as to be for the most part worthless, owing to the 
ravages of insects and the accumulation of dust during many 
years. But when the formation of a new collection be- 
comes possible, it will prove one of the most interesting 
and instructive adjuncts of the Garden. 

In my last report, mention was made of provisions for 
appointing six garden pupils on scholarships. Five of these 
scholarships were awarded in March last, on the results of 
examinations. One was subsequently resigned by Mr. J. 
W. Dunford, who has been appointed an Assistant Gar- 



* Purchased for the Garden in 1 858 by the late Dr. Engelmann, and 
stated to contain about 40,000 specimens. — Engelmann in Trans. St. 
Louis Academy, i. p. 316. 
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dener. In November, 1890, the following second announce- 
ment was issued: — 

In accordance with the intention of its honored Founder, the Trustees 
of the Garden propose to provide adequate theoretical and practical in- 
struction for young men desirous of becoming gardeners. It is not in- 
tended at present that many persons shall be trained at the same time, 
nor that the instruction so planned shall duplicate the excellent courses 
in agriculture now offered by the numerous State Colleges of the country, 
but that it shall be quite distinct and limited to what is thought to be 
necessary for training practical gardeners. 

To this end, the following resolution was adopted by the Trustees, at 
a meeting held on the 19th of November, 1889: — 

"Resolved, That there be established the number of six scholarships 
for garden pupils of the Missouri Botanical Garden, to be available on 
and after April 1, 1890, such scholarships to be awarded by the Director 
of the Garden on the results of competitive examination, except as here- 
inafter provided, to young men between the ages of 14 and 20 years, of 
good character and possessing at least a good elementary English edu- 
cation ; each scholarship to grant such privileges and be subject to such 
conditions as are provided below or may subsequently be provided by 
the Trustees of the Garden. 

"Until otherwise ordered, two such scholarships shall be reserved for 
candidates to be named by the State Horticultural Society of Missouri, 
and the Florists' Club of St. Louis, respectively; provided, that such 
candidates shall be given scholarships only after passing satisfactory 
preliminary examinations, and shall be subject after appointment to all 
tests and regulations prescribed for other candidates and pupils, and 
that if the names of such candidates are not presented by the societies 
designated, within sixty days after such action is requested by the Di- 
rector, the vacancies may be filled by him on competitive examination, as 
in other cases. 

u Each scholarship so conferred, may be held by the original recipient 
for a period not exceeding six years, subject to the following conditions : — 

li Each garden pupil shall be required to lead a strictly upright life, 
and shall be courteous and willing in the performance of all duties pre- 
scribed for him. He shall devote his entire time and energy to the la- 
bor and studies prescribed for him, except that from time to time he may 
be granted leave of absence to visit his home or for other good reason, 
at the discretion of the Director, provided that the aggregate of such ab- 
sences in any calendar year shall not exceed thirty days. He shall also 
show such ability in his work and studies as to satisfy the Director 
that it is advantageous for the scholarship to be held by him; and from 
time to time he maybe subject to both theoretical and practical exam- 
inations, or may be given special tasks calculated to test his knowledge 
or resources. Failure to meet the requirements in any one of these re- 
spects, making due allowance for extenuating circumstances, shall for- 
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feit all claim on any scholarship, which may then be awarded to another 
person in the prescribed manner. 

" Garden pupils, appointed as above indicated, shall be regarded as 
apprentices in the Botanical Garden, and as such shall be required to 
work in it under the direction of the Head Gardener, performing the 
duties of garden hands. They shall be successively advanced from 
simpler to more responsible tasks; and, in such order as may seem best, 
shall be transferred from one department of the Garden to another, un- 
til they shall have become thoroughly familiar with the work of all. 

u To the end that garden pupils shall be repaid for their services to 
the Garden, and that the absence of pecuniary means need not deter 
any young man from obtaining such training as is contemplated, each 
regularly appointed garden pupil holding a scholarship shall be entitled 
to the following wages, payable in equal installments at the end of each 
fortnight; For the first year, $200.00; for the second year, $250.00; and 
for each year after the second, $300.00; together with plain but com- 
fortable lodgings convenient to the Garden. 

iC In order that they may have opportunity to become instructed in the 
theoretical part of their profession, and in subjects connected therewith, 
such pupils shall not be required to do manual work in the Garden for 
more than five hours per day after the first year, devoting the remain- 
der of their time to the study of horticulture, forestry, botany, and ento- 
mology, under the direction of the Director of the Garden; and they 
shall for this purpose be granted free tuition in the School of Botany of 
Washington University. They shall also receive practical instruction 
in surveying and book-keeping, so far as a knowledge of these subjects 
is held to be necessary for a practical gardener charged with the man- 
agement of an estate of moderate proportions. 

" At the expiration of six years, the holder of a scholarship, who is 
recommended as practically proficient, shall be entitled to examination 
by the Garden Committee, in the subjects prescribed for study, and on 
passing such examination to the satisfaction of the Committee and 
Director, he shall receive a certificate of proficiency in the theory and 
practice of gardening, signed by the Chairman of the Garden Committee 
and the Director of the Garden. In exceptional cases, candidates may 
be admitted to examination at the end of the fifth year, when this shall 
be deemed advisable by the Garden Committee, and on passing such ex- 
amination satisfactorily, shall be entitled to a statement to that effect 
from the Director, and to the regular certificate on the subsequent com- 
pletion of a year's work to the satisfaction of their employ ers." 

All applicants for scholarships, whether named by the societies in- 
dicated above or not, will be examined in the following subjects, so far 
as they are taught in the upper classes of grammar schools: English 
grammar, reading, writing, and spelling, arithmetic, and geography. 
If the number of candidates for scholarships exceeds the number 
of scholarships to be awarded at any time, all candidates except 
those named by the societies indicated, will be required to pass a 
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further competitive examination, which will cover history of the 
United States, English literature, algebra, German, the elements of 
botany, zoology, and physiology, and such other subjects as may from 
time to time be prescribed. It is not intended to make the passing of 
examinations in these last named branches a requirement for the award 
of scholarships, but merely in this way to obtain a means of selecting 
the most deserving and able candidates when it is necessary to reject 
some. Hence, the Director will always use his discretion as to the im- 
portance to be attached to greater or less proficiency in any of the sub- 
jects covered by competitive examinations, as well as to the other quali- 
fications of candidates admitted to such examinations. 

Under the above provisions, the following announcement is made : — 

Two scholarships will be awarded by the Director of the Garden, prior 
to the first of April next. In case both are not then awarded, the re- 
mainder will not be awarded until the corresponding period of the fol- 
lowing year, and vacancies which may subsequently arise will be filled 
annually, after published announcement. 

Applications for scholarships, to receive consideration, must be in the 
hands of the Director not later than the first day of March. The pre- 
liminary examination for all candidates will be held on Tuesday, March 
3d, at the Shaw School of Botany, 1724 Washington avenue, St. Louis, 
between 10 a. m. and 5 p. m. If the number of applicants exceeds two, 
competitive examinations, based on the subjects indicated above, will 
be held at the same place on Friday and Saturday, March 6th and 7th. 

Candidates who live at places remote from St. Louis, and who wish to 
be spared the expense of coming to the city for examination, may send 
with their application the name and address of the principal of the 
nearest high school or of some approved private school, in case he is- 
willing to take charge of such examination for them; but all applications 
of this character must be in the hands of the Director not later than 
the middle of February. If the examiner is approved, papers will be sent 
to him before the date set for the examination, and on the payment of a 
fee of $ 2.00 to him, the candidate may write on them in his presence. If 
competitive examinations are also required, the same examiner will re- 
ceive the papers for them in time to submit them to the candidate on the 
date set for similar examinations in St. Louis, on receipt of an additional 
fee of $3.00 as a partial payment for his time in conducting the examina- 
tion. The papers written on such examinations will be forwarded by 
the examiner to the Director, who will read them in connection with 
those written in St. Louis, before making any awards. 

Successful candidates will be started in their duties as garden pupils 
on Tuesday, March 31st, at the Botanical Garden. They will be lodged 
in comfortable rooms in a spacious dwelling adjoining the Garden, under 
the charge of the Head Gardener or some other competent person. It 
is not the intention of the Trustees to furnish table board, but good 
board can be obtained in the lodging house or elsewhere at the usual 
cost. The lodging house includes a reading-room supplied with the 
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more valuable horticultural and agricultural papers, and also with a 
small but standard collection of books on the same subjects, which the 
pupils have free use of. So far as possible, the surroundings of pupils 
are made homelike, and without assuming any responsibility for their 
behaviour, an effort is made to subject them to influences calculated to 
insure for them gentlemanly manners and habits of industry and investi- 
gation. 

During the first year of their scholarship, garden pupils will work at 
the practical duties of the Garden nine or ten hours daily, according to 
the season, the same as regular employees of the Garden, and will also 
be expected to read the notes and articles referring to the subject of 
their work in one or more good journals. 

In the second year, in addition to five hours' daily work of the same 
sort 3 they will be given instruction and will be required to do thorough 
reading in vegetable gardening, flower gardening, small-fruit culture, and 
orchard culture, besides keeping the run of the current papers. 

In the third year, in addition to five hoars of daily labor, they will be 
instructed and given reading in forestry, elementary botany, landscape 
gardening, and the rudiments of surveying and draining, and will be re- 
quired to take charge of clipping or indexing some department of the 
current gardening papers for the benefit of all. 

In the fourth year, besides the customary work, they will study the 
botany of weeds, garden vegetables, and fruits, in addition to assisting 
in the necessary indexing or clipping of papers, etc., and will be taught 
simple book-keeping, and the legal forms for leases, deeds, etc. 

The course for the fifth year, in addition to the customary work, will 
include the study of vegetable physiology, economic entomology, and 
fungi, especially those which cause diseases of cultivated plants ; and 
each pupil will be expected to keep a simple set of accounts pertaining 
to some department of the Garden. 

In the sixth year, in addition to the manual work, pupils will study the 
botany of garden and green-house plants, of ferns, and of trees in their 
winter condition, besides the theoretical part of special gardening, con- 
nected with some branch of the work that they are charged with in the 
Garden. 

From time to time, changes in this course will be made, as they shall 
appear to be desirable, and the effort will be made to give the best 
theoretical instruction possible in the various subjects prescribed; but 
it is not intended to make botanists or other scientific specialists of 
garden pupils, but, on the contrary, practical gardeners. 

Applications for scholarships, and any inquiries regarding them, are 
to be addressed as below, on or before the dates mentioned above. If 
requested, blanks will be mailed to persons who contemplate making ap- 
plication. 

William Trelease, 
Director of the Missouri Botanical Garden, 

St. Louis, Mo. 



30 MISSOURI BOTANICAL GARDEN. 

The training of the majority of applicants for informa- 
tion concerning the scholarships is very defective, many of 
them evidently having enjoyed few educational opportuni- 
ties, and wishing scholarships for the manual training they 
offer, or regarding them merely as opportunities for em- 
ployment. But the young men who have received scholar- 
ships appear to be accomplishing all that could reasonably 
be expected from the work of the first year. To provide 
accommodations for them, the building situated opposite 
the north gate of Tower Grove Park, and formerly known 
as the Casino, has been renovated and provided with city 
water, and plainly but neatly and comfortably furnished as 
a lodge. At present it is under the care of one of the 
Garden Assistants. 

Early in April, Mr. J. C. Duffey, of the Experiment 
Station of South Dakota, was appointed Assistant in Hor- 
ticulture, and has performed much useful work in bringing 
the younger and more manageable of the neglected fruit 
trees of the Garden into proper shape, and in experiment- 
ing with and practically applying insecticides and fungi- 
cides, and otherwise dealing with orchard and garden pests. 
As illustrating the difference between care and neglect in 
orchard and vineyard work, three photographs are here re- 
produced; two of them showing an apple tree as Mr. 
Duffey found it and after it had been pruned, and the 
other representing a few average clusters of bagged and 
unbagged Delaware grapes as they appeared at the season 
for gathering the fruit. It may be added that not a single 
unbagged cluster of any but the most worthless varieties of 
grapes reached maturity in better condition than the un- 
bagged Deiawares shown, owing to the attacks of fungi, 
insects, and birds, chiefly the last two. Mr. Duffey has 
also made some interesting observations on the habits and 
life-history of two beneficial insects, which he has recently 
published in the Transactions of the Academy of Science* 
During the winter, he has been granted leave of absence 
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for the purpose of working on economic entomology in 
Eastern colleges. 

The function of all educational institutions is to afford to 
their students the best practicable facilities for becoming 
well educated. Occasionally the older institutions provide 
traveling scholarships for the purpose of giving their most 
promising students opportunities for work which cannot be 
performed at home. I am convinced that the Garden can 
greatly extend its usefulness, and at the same time receive 
a direct return in material collected, by occasionally ren- 
dering it possible for its employees, or special students, to 
travel for purposes of study. As a first step in this direc- 
tion, Mr. A. S. Hitchcock, one of my botanical assistants, 
has been granted leave of absence for the winter, to form 
one of a party organized by Professor Eothrock, of the Uni- 
versity of Pennsylvania, for a collecting cruise in the West 
Indies. Some valuable material and interesting scientific ob- 
servations may be expected to result from Mr. Hitchcock's 
journey, as well as much merited benefit to himself. 

Although busily occupied by the necessary routine work 
of the library and herbarium, Mr. Hitchcock has found 
time during the year to complete a local Flora of a part of 
Iowa in which he formerly lived, and has recently published 
it in the Transactions of the Academy of Science. The 
only other botanical work of any size which has been com- 
pleted at the Garden during the past year, is a monograph 
of North American species of Epilobium, on which I have 
been engaged for several years, and which will be published 
in the Garden volume containing this report. 

THE SCHOOL OF BOTANY. 

The recent publication * of a report on the work of the 
School of Botany during the first five years of its existence, 
renders it unnecessary for me to make more than a brief 
statement at this time. At the beginning of the present 

* Garden volume for 1890, p. 84. 
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Collegiate year, Mr. H; J. Webber, of the University of 
Nebraska, was secured as assistant, and during -the autumn 
has given laboratory instruction iii cryptogamic botany to 
an undergraduate class in the University, and in histological 
methods to a small special class, besides taking the principal 
charge of a special class studying the trees and greenhouse 
plants cultivated in the Garden and Park. The remainder 
of his time has been devoted to the necessary routine work 
of the school, including the preparation of specimens for a 
course of lectures which I am giving to the junior class in 
the University, and to special work in comparative histology 
which he is carrying on as a candidate for the Doctor's de- 
gree in the University. 

The following announcement concerning the School of 
Botany is taken from the forthcoming Catalogue of Wash- 
ington University: — 

HENRY SHAW SCHOOL OF BOTANY. 
ESTABLISHED JUNE 8, 1885. 

Advisory Committee: — The Chancellor of the University, ex officio; 
John H. Lightner; Wm. G. Farlow, M. D.; Geo. J. Engelmann, M. D. 

Instructors: — William Trelease, Engelmann Prof essor of Botany and 
Director of the Missouri Botanical Garden; H. J. Webber, General 
Assistant; Ellen 0. Clark, Assistant at the Mary Institute. 

GENERAL INFORMATION. 

In June, 1885, Mr. Henry Shaw, of St. Louis, authorized the Chancel- 
lor of the University to place before the Board of Directors a plan of 
action for the establishment of a School of Botany, as follows : — 

That he proposed with the concurrence of the Directors, to endow 
a School of Botany as a department of Washington University, by 
donation of improved real estate, yielding over $5,000 revenue, and to 
place it in such relation with the largely endowed Missouri Botanical 
Garden and Arboretum, as would practically secure their best uses, for 
scientific study and investigation, to the professor and students of the 
said School of Botany, in all time to come. 

At the meeting of the Board of Directors held June 8, 1885, the follow- 
ing resolutions were, therefore, offered, in grateful acceptance of Mr. 
Shaw's proposal: — 

" 1. That a School of Botany be established as a special department of Wasbing- 
tbn University, to be known as the Henry Shaw School of Botany. 

" 2. That a professorship of botany be therein established, to be known as the 
Engelmann Professorship. 
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«• $. That Prof essor Wm. Trelease, of the University of Wisconsin, be invited to 
Ull the same; his duties to begin at the commencement of the next academic year, 
September 17. 

"4. That said School of Botany be placed under the special care and direction of 
an Advisory Committee, to consist of five members, of whom two shall be members 
of this Board, and two shall be selected outside of the Board, — the Chancellor of 
the University being a member ex officio." 

This report was accepted and the resolutions unanimously adopted. 
The record of such action was then submitted to Mr. Shaw and approved 
by him. 

The laboratory of the School of Botany is temporarily located at 1724 
Washington avenue, and a good working library, containing the usual 
laboratory manuals and periodicals, with memoirs on subjects likely to 
be studied, is kept in the laboratory for reference. This is being con- 
stantly added to, and will be made as complete as possible in any de- 
partment of botany in which advanced students present themselves. 
The herbarium of the school will include as complete a collection as 
can be made of the wild plants of the region about St. Louis. Full sets 
of duplicate specimens are supplied for the use of students of particular 
groups of plants. Advanced students will also have the privilege of 
consulting, under certain restrictions, the excellent herbarium and 
library of the Botanical Garden, including the Engelmann herbarium and 
library, as well as several sets of Fungi exsiccati and the private crypto- 
gamic herbarium and library of the professor. 

Material for laboratory use, and for the illustration of lectures, is 
furnished in abundance by the Garden, which, with its greenhouses and 
arboretum, is open to students of the School of Botany for all necessary 
purposes of study. In case duplicate herbarium specimens which have 
been studied, are desired by members of the class, they may be retained 
if application is made at the beginning of the course, and are charged 
for at cost. Where alcohol and other expensive substances are used in 
quantity, a special charge for material used will be made at the end of 
the course. 

The instrumental equipment of the laboratory includes one microscope 
by Zeiss, with a working series of objectives from A. A. to 1-18 inch 
homogeneous immersion, and accessories for spectroscopic studies and 
work with polarized light; ten microscopes by Leitz, with the objectives 
needed for the best botanical work (including five oil immersion 1-12 
in. lenses, one 1-16 in. oil immersion, and one 1-20 in. oil immersion), 
polariscope, camera lucidas of several patterns, etc. ; seventeen dissect- 
ing microscopes, mostly by Bausch and Lomb ; and a number of simple 
tripods; sledge and rocking microtomes; a full set of bacteriological 
appliances; together with instruments, pipettes, reagents, and other 
necessaries. Microscopes, dissecting needles, and glassware, are fur- 
nished by the laboratory, members of the class being held responsible 
for breakage or other injury. Razors or other instruments for section- 
ing are not supplied by the laboratory for ordinary work. 

The working year of the School of Botany is divided into three terms ; 
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the first beginning with the College year and ending at the Christmas holi- 
days; the second beginning immediately after New Year's and ending the 
last of March ; and the third beginning about the first of April, and continu- 
ing until the Saturday before commencement. Classes for the study of 
particular groups of plants, and special work for advanced students, are 
planned as the demand for them appears. Whenever it is practicable, a 
class for day or night work, in any branch that can be taught with profit, 
will be formed on the application of six persons. The elementary classes 
are so conducted as to require no previous knowledge of botany; but ad- 
mission to advanced classes depends upon a sufficient familiarity with 
the subjects to render the work profitable. Persons desirous of entering 
any class should present themselves promptly at the opening of the 
course. Correspondence is invited from those wishing special instruc- 
tion. 
Correspondence should be addressed to 

William Trbleasb, 

Shaw School of Botany, 

St. Louis, Mo. 



In closing this report, I wish to express my grateful ap- 
preciation of the courtesy and cordiality with which I have 
been supported by the Board in every effort made in the 
interest of the Garden ; and my thanks for many valuable 
suggestions and much kindly assistance given by the Garden 
Committee of the Board, and for the efficient and earnest 
work performed by my assistants and the gardeners of the 
institution. 

Very respectfully, 

William Trelease, 

Director* 
St. Louis, Mo., Jan. 14, 1891. 
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